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P a r k i n s o n ’ s  D i s e a s e  B i o m a r k e r  P r o g r a m 

Ev a l ua t i o n  o f n ov e l E Va Sy n - b a s e d  b i o m a r ke rs  i n  a  c l i n i c a l s tu d y t o  a s s e s s  t h e i r s e n s i t i v i t y a n d 

s p e c i f i c i t y a s  d i a g n o s t i c  a n d  p ro g n o s t i c  m a r ke rs 

Cooperation partners : 

•  Pr imarius Dr.  Andreas Winkler

•  Prof .  Dr.  med.  Dirk Strunk

Dr.  Strunk has establ ished a novel method to measure nano-sized Extracel lular Vesicles (EV ) that 

enables to determine aSyn pathology in  human beings (key references below).  This  has the potential 

of early diagnosis  and of mirroring the course of the disease.  Once these features are establ ished, the 

potential of the markers to serve as indicators of response to treatment with novel disease-modifying 

agents would be the next  level of development. 

Dr.  Winkler,  a  renowned neurolog ist ,  experienced in the set-up and execution of c l inical studies in 

var ious neurolog ical indications ,  and his  team would provide the cl inical infrastructure required for 

the evaluation of the EVaSyn-based biomarker platform. 

The envisaged prospective cl inical study wi l l  col lect  biolog ical samples and cl inical information on 

patients with Parkinson’s  disease and other neurolog ical disorders such as Alzheimer’s  disease and 

mult iple sclerosis .  Healthy age-matched individuals  wi l l  serve as another specif ic ity control group. 

The f i rst  analysis  informing on sensit iv ity and specif ic ity of the biomarkers wi l l  be appl ied to the 

cohort  in  a  cross-sectional manner.  To learn on the prognostic  s ignif icance of the EVaSyn-based 

biomarkers ,  they wi l l  be tested in long itudinal on the same cohort  as wel l.

E V a S y n - i n s p i r e d  B i o m a r k e r  P r o g r a m 

Wh y B i o m a r ke rs ?

A diagnostic  biomarker is  a  measure for any aspect in  the body associated with the presence of 

disease.  Most  cl inical tr ia ls  use symptom assessment,  such as the Unif ied Parkinson’s  Disease Rating 

Scale (UPDRS),  to determine treatment ef f ic iency.  Advanced brain imag ing (e.g. ,  DaTscan) can help 

measure Parkinson’s  disease (PD) in  earl iest  stages ,  but  no widely avai lable and af fordable biomarker 

tests have been conclusively val idated (The Michael J.  Fox Foundation for Parkinson’s Research; Fig.1) . 

Ideal ly,  a  diagnostic  biomarker can detect  PD in advance of symptom onset .

Figure 1 :  Biomarker Discover y  is  aiming to ut i l ize any measurement (blood or cerebrospinal  f luid test ,  imaging, 

biopsy + histopathology, etc.)  to identify candidate biomarkers which need to be veri f ied in patients vs. healthy 

individuals before init iat ing assay development . Assay val idation occurs in cl inical  tr ials  fol lowed by extensive 

long-term qualif ication in thousands of individuals. (Modif ied from Johns Hopkins Univ.  PD Biomarker Program)
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Most PD patients are diagnosed due to overt  symptoms after disease onset  or progression.  Rel iable 

PD biomarkers are urgently needed for improved diagnosis  and to faci l i tate monitoring of disease-

modifying therapies.  The laboratory of Prof.  Strunk init iated a PD biomarker discovery program. Based 

on extended experience in EV research, they recently started to veri fy and val idate extracel lular 

vesicle-associated aSyn as a  potential biomarker,  in  blood or cerebrospinal f luid,  to predict  PD 

onset  and thus al low for selecting patients at  PD r isk for vaccination.  Extending this  strategy,  they 

propose to chal lenge (1)  patient-fr iendly non-invasive bio-f luids (tears ,  sal iva,  ur ine),  (2)  using 

novel nano-vesicle-proteomics ,  (3)  in  fract ionated bio-f luid at  highest  sensit iv ity,  to discover N E W 

P D  B I O M A R K E R S .  Their most  recent unpubl ished data already indicate that  biomarker-test ing on 

nano-sized EVs using their novel EV analysis  technology is  highly sensit ive and shows preferential 

enrichment of patholog ic aSyn (Fig.2) .

Figure 2:  EvaSyn theranostic biomarker development .  (A) Test cel l  l ine showing >96% aSyn-GFP. (B) Super-

resolution microscopy of  EVaSyn pi lot reparation showing tetramix CD9/63/81 tetraspanin+ EVs in red, EVaSyn 

in yel low and free aSyn in green;  insert showing one magnif ied EV. (C) Pi lot data indicating preferential 

enrichment of  aggregated (ol igomeric)  OaSyn on EV. D) ECL t itration of  two reference antibodies (Syn303, 

Syn211)  towards assay development (D. Strunk ,  unpublished data) .

Dr.  Winkler –  ongoing clinical  studies & publications:

•  MPULSE 2:  StIMulation of  brain Plasticity to improve Upper Limb recover y from StrokE. A prospective pi lot study (case 
series)  to assess eff icacy and safety of  neuroplastic inter vention by Cerebrolysin and at DCS on motor function recover y in 
subacute and chronic stroke patients

•  ADVANCE – A Phase 2b, Mult icenter,  Randomized, Placebo-control led, Double-bl ind Study to Assess the Safety and 
Eff icacy of  AD04 in Patients with Early Alzheimer ’s  Disease – ADVANCE

•  Use of  Nexstim Navigated Brain Therapy (NBT ®)  System in Treatment of  Ma jor Depressive Disorder, Register-Study,  
A. Winkler,  E .  Tadayon-Manssuri ,  NEXSTIM Plc.

•  AVANT Program: Assessing caregivers awareness and knowledge about neurorehabi l i tat ion of  stroke patients, 2023
•  Pohl  J ,  Held JPO, Verheyden G, Alt Murphy M, Engelter s ,  F löel  A, Kel ler T, Kwakkel  G, Nef  T, Ward N, Luft AR and Veerbeek JM 

(2020) Consensus-Based Core Set of  Outcome Measures for Cl inical  Motor Rehabi l i tat ion After Stroke – A Delphi  Study. 
Front . Neurol .  2020 11 :875

•  Rivaroxaban Versus Aspir in in Secondar y Prevention of  Stroke and Prevention of  Systemic Embolism in Patients With 
Recent Embolic Stroke of  Undetermined Source (ESUS) „NAVIGATE ESUS“, NEJM 5. 2018

•  The Changing Landscape for Stroke Prevention in AF, Findings From the GLORIA-AF Registr y Phase 2 Journal  of  the 
American Col lege of  Cardiology;  Volume 69, Issue 7 , Februar y 2017

•  Defining “Advanced” Parkinson’s Disease in Cl inical  Practice:  Results  from the Austr ian Ful l  Analysis  set of  the OBSERVE-
PD Study, a Cross-Sectional  Obser vation Study of  2615 Patients. ÖPG, 2017

Dr.  Strunk –  PD & EV-related recent publications:  

•  Discover y of  EV corona mediating EV mode of  action
 A functional  corona around extracel lular vesicles enhances angiogenesis ,  skin regeneration and immuno-modulation. 

Wolf  M, Poupardin RW, Ebner-Peking P … Schal lmoser K , Volk HD, Strunk D;  J  Extracel l  Vesicles 2022;  11(4):e12207;  
pre-publ ished 20.9.2021, www.biorxiv.org/content/10.1101/808808v2;  doi .org/10.1101/808808 

•  Conf irmation of  EV corona functionality on platelet-derived EVs during organogenesis
 Synergy of  human platelet-derived extracel lular vesicles with secretome proteins promotes regenerative functions.  

Gomes FG, Andrade AC, Wolf  M … Meisner-Kober N, Schal lmoser K , Strunk D;  Biomedicines 2022;  10(2):238
•  Detection of  leukemia-derived EVs
 Scalable enrichment of  immuno-modulator y human acute myeloid leukemia cel l  l ine-derived extracel lular vesicles.  

Binder HM, Maeding N, Wolf  M, … Huber CG, Schal lmoser K , Strunk D;  Cel ls  2021;  10(12):3321
•  Discover y of  EV function during skin organ(oid ) regeneration in vitro & in vivo
 Self-assembly of  dif ferentiated progenitor cel ls  faci l i tates spheroid human skin organoid formation and planar skin  

re-generation. Ebner-Peking P, Kr isch L, Wolf  M … Schneeberger A, Schal lmoser K , Strunk D;  Theranostics 2021;  11(17)8430
•  Functionality of  pluripotent stem cell-derived EVs
 Hypoxic condit ions promote the angiogenic potential  of  human induced pluripotent stem cel l-derived extracel lular 

vesicles. Andrade AC, Wolf  M, Binder HM … Zweigerdt R, Schal lmoser K , Strunk D;  Int J  Mol  Sci  2021;  22(8):3890
•  Experimental  therapy of  spinal  cord injur y with EVs
 Extracel lular Vesicles Can Del iver Anti- inf lammator y and Anti-scarr ing Activ it ies of  Mesenchymal Stromal Cel ls  After 

Spinal  Cord Injur y. Romanel l i  P ,  Bieler L ,  Scharler C … Gimona M, Strunk D, Coui l lard-Despres S;  Front Neurol  2019;  10:1225
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